Phagocytosis of dying chondrocytes by osteoclasts in the mouse growth plate as demonstrated by annexin-V labelling.
Endochondral ossification in the epiphyseal growth plate of long bones is associated with programmed cell death (PCD) of a major portion of the chondrocytes. Here we tested the hypothesis that at the ossification front of the epiphyseal growth plate osteoclasts preferentially phagocytose chondrocytes that are undergoing PCD. We injected biotin-labelled annexin-V (anx-V-biotin, an early marker of PCD) intravenously in young adult mice. After 30 min of labelling, long bones were recovered and the tissue distribution examined of anx-V-biotin-labelled cells in the growth plate using ABC-peroxidase histochemistry. Positive staining for anx-V-biotin was detected in hypertrophic chondrocytes still present in closed lacunae at some distance from the ossification front. At the ossification front, chondrocyte lacunae were opened and close contacts were seen between tartrate-resistant acid phosphatase-positive osteoclasts and hypertrophic cartilage cells. Osteoclasts were significantly more frequently in contact with anx-V-biotin-labelled chondrocytes than with unlabelled chondrocytes. Osteoclasts also contained labelled and unlabelled phagocytic fragments within their cytoplasm. We conclude that in the growth plate osteoclasts preferentially phagocytose hypertrophic chondrocytes that are dying, suggesting these dying cells may signal osteoclasts for their removal.